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NEW METHODS AND USE ik.v...«J u.v.m f:cisson 



TECHNICAL. FIELD 

This iixventioArdatcs to meOiods and usjes of the integnn alphalO chain, for 
5 preventing progression of atherosclerosis plaque fonnation in a mammal. Also 
included is a metiiod and use of ^e intcgrin alf^lO chain for detecting 
adierMclerotic plaque in a mammal, 

BACKGROIIND OF THE INVENTION 

lb 

Atherosclerosis 

Atheroscl^osis and its thrombotic complications are the major cause of 
morbidity and moitality in industrialised C0untd63« The number of prevalent 
afherosclerodc cases in 2000 totalled nearly 1 74 million m die major pharmaceutical 

1 S markets and ibis figure DVill continue to incfease i^riCh tiie increase in the ageing 
porpulation. Still, only a fraction of these show overt signs of the disease. The rest 
remain undiagnosed until the disease manifests itself symptomaticalty, in the worst 
case as aheait atmck or stroke. 

Atherosclerosis is a focal patholo^cal phenomenon chamcterised by the 

20 thickening and hardening of artenes due to the accunnitation of lipids (mainly 

cholestierol esfers), carbohydrates^ blood products, fibrous &sue and calcium within 
die vessel vraU begimung witii tiie subcnido^elial q>ace. The gradual build*iqp of 
fatly deposits leads to the formation of plaques which eventually naixow and block 
the artery. The causes and detection of such plaque formation has been intensely 

25 investigated. 

Atherosclerosis can occur in any artery. Jn coronary arteries, it may result in 
heart attadcs ; in cerebral arteries it may result in strotes; in peripheral artenes it may 
mult in gangrene of the eTdrenuties. 

The American Heart Association Committee on Vascular Lesions (Stary et 
30 al, Arterioscler Thromb. Vase. BioL, I995;15(9):1512-3 1) has developed a 
standardised classification of distinct plaques simplified by Fustcr (Fustc^ et al. 
Circulation, 1994 Oct;90(4):2126-46) and reviewed by Corti etal (AnnN Y Acad 
Sci. 2001;947:181-9S; and discussion on pages 195-S). 



35 Ihe process cf atherosclerosis 

The process of aflicrosclerosis can be viewed as a special type of chronic 
inflammaticm where monocytes adhere to die v^sel wall and accumulate in the 
intima. In the presence of low*density lipoprot^s (LDL) the monocytes are 
converted to activated macrophages, which take up lipoprotein particles and become 



43 FAX +46 40 6119660 ALBflRuALttO AD 

44S 40 6119660 

. . — .r > 1 7 

2 

b I -r v^- in Kossan 

foam cells. This is followed by migtation and pioKfciation of vSMCs within the 

aitserial intima, leading to the great iotimal es^ansionse^ in ot^ 

plaques. 

The prolif^alion of the vSMCs is concomitaiit ivifti a phenotypio zsio^ulation 
of fhe vSMCs firom a contractile to a synthetic phenotype. la addition to paroli- 
feration, this phenotypic modulation leads to an inoease in the producticnL o^* 
extracellular matrix (ECM) molecules (Thyberg et al, Artadosclerosis. 
1990;10(6):966-90). The ECaWE is critical for the maintenance of vascular ixxtegrity 
and inqparts tensile strengih, viscoelasticity, dastic recoil and conpre5si1>iIity 
througli the distinct propoties of its constitiients. Interactions between. tik& SCM 
and vSMCs are inediated via cell surfiice receptors such as integ brtesrinsare 
heterodimeric molecules consisting of non-covalently bound alidia and beCia. 
subunits. These molecules mediate a broad distribution of interactions bielrween 
cells and ^ctraceUular matrix components and affect a number of cellular ic&spoases 
including adhesion, migration, prolifecatioiL, differentiation, and dpoptasis . 

AlphalO 

A newly discovered collagen-binding integiin, alphalObetal, inctudLes tiie 
integrin subunit alphalO (Camper a/., (1998) J. Biol, Chem. 273:20383-20389). 
The integrin is ejqpiessed on chondrocytes and shows a M, of 160 kDa aftesr 
reduction when isolated firom bovine chondrocytes by colla^n type n a£Bziil:;y 
purification. 

Cloning and cDNAsequendng showed that it shares the general structure of 
other integrin aljAasubmiits. The predicted amino acid of a 1167- 

amino acid mature protein, including a signal peptide (22 amino adds), a Ion£ 
extracellular domain (1098 amino adds) a transmembrase domain amixLo acids), 
and a short cytoplasmic domain (22 amino acids). In contrast to most alplxA-integrin 
subunits, fhe cytoplasmic domain of a^alO does not contain the conserved 
sequence KXOFF(R/K)IL Instead, the predicted amino add sequence in alpii^al 0 is 
KLGFFAH. It is suggested tiiat tiie OFPKR motif in alphapchains are iirrpocrtaiit for 
association of integrin subunits and for transport of tiie integrin to the plasxusL 
membrane (De Melker ei al. (1997) Biochem, J. 328:529-537). 

The extracellular part contains a 7-fold repeated sequence, an I-<I«main (199 
amino acids) and three putative divalent cation-a binding site. The deduced amino 
add sequence of alphalO is 35% identical to the integrin subunit alpha2 andi 37% 
identical to the integrin subuidt alphaL Sequrace analyses has revealed tbae Hie 
alphalO sidinmt is most closelyielated to the I domain-contai ivifti 
tiie hi^est identity to alphal (37%), alpha2 (35%) and alphall (42%). 

I 
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7%e role qf integrins in a&ieroaekrosls 

AWiougJi sewral integrins are lai<m to be present on 
(Raines E.W., Int J Exp Pathol. 200(n81(3):173-82X little is known about «h.e 
5 changes in integrin ragjression dudng aflierosclerosis. It has been shown, tiai&rt izajuxedi 
(synthetic) vSMCs, in athaosclerosis, are able to modulate tbcir iotegdiK 
by switdiing from alphalbetal to alpha2betal and increase th«r pioducsiozi. 
fibrillar coUagens, particubriy collagen I (Skinner et al. Am J Pa&ol. 
1994;145(5):1070-8U Tlyberg et al, Afteriosderosis. 1990;10(6):966-9O>. 

10 Cellular interactions are critical for fliedevcl<5>meiit of the alliatosca«„ 

lesion at all stages of its evolution. The integrins, which are recejitxss for JBOlwdl- 
molecules such as ooUagens, have critical roles in the vSMCs commDoictftacMa. ^mtb 
tbe extracelhilar matrix and modulating the phenor^ie of the vSMCs CEIynesr JEl^O-, 
CelL 1992;69(1):1 1-25). Future therapy win be directed towards ^ mo<3ula«ion erf" 

15 these adhesive inlenctiaiis mediated by the integrins, whi<^ in turn may srw^sst. tixe 
development of the aliierosclerotie plaque. Umit plaque activation and att:«cnu.a.te tbe 
thrombotic rehouse acc(Mxipanying activation. 

To-date, Ireatmrait of atherosclerosis is mamly pofbnned by di^axy ai^iusC- 
ments and administration of cholesterol-lowering drugs to slow down or ev^en Walter 
20 file development of atherosclerosis. However, only limited snccess has been 

reported fiw regression of a&erosderosis. i.e. diminution of the atfaerosclecotac ^asy 
plaque deposits. 

It is Ifaus highly desirable in the li^ of the a&rementioned problems «c» 
developmeansandmefliodsfersuitableiherapeuticfaTgetmoleculesand potentlsU 
25 <iiagnostic markers matherosderosis, and especially for Ac hOuHtionandl 
regression of atherosclerotic plaques. In this respect, ^ present inveatiOEi 
this need and interest 

SUMMARY OF TBE INVENTION 

30 ^ view of flieforegohig disadvantages known hi the ait -srfifintrealaixs a 

mammal for atherosclerosis, or detectutg atheroseleiotic plaqoe. the presmt 
hivention provides an antigtai indicative of the presence of adierosdetotio plaacpi 
namely the integrin a^alO chain, suitable for preventing, treatmg or detectans^ 
attierosderosis. 

35 0»»<>^j«<*^thepresenthrvBntian is to provide methods for slowiacisr 

anestmgprogressionand/oraflBMttagregressmnofaiherosclefOticpl^ in a. 
mammal. 

Anotherobjectistoprovideamethodfbrdeteciingatheroscleiotic»Ia«we ixi 
fiznammal. ^ 



es 
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Thus, ifae present Bwmtion provides a metiiiod for slowing or anestiiig the 
piogression and/or effecting regression of aiherascleiotic plaque in a wia Tpi^fl i The 
method comprises tbe stej^ of 

a) administering to ibie nianmial an effective amoi^ 

5 Imving a binding sx^spedbBc for integrinali^ surfaceof 

said mammal, | 

b) scoring progijession and/or regression of atherosclerotic paque, and 

c) correlating the scoring in b) above to slowing or axresting the progression 
and/or effecting ibc regressjion of atherosclnotic plaque. 

10 Also, the present imlenHon provides a method for treating arOieroscletosis in 

mammals in tiie need fhereoi^ the metfiod convrisingfhe 5tq> of administering to 
the mammal an effective amouit of a binding agent having a WnHlng site specific 
for integrin alphalO cheun on tiie cell suzftce of said mammal. 

Further, the present ^xvention provides a metiiod for diagnosing a mammal 

IS who has or may be at risk of developmg atherosclerosis, the method comprising the 
steps of i 

a) deteimininfr the amount of integyin aiphalQ chain in a hiopay n^ tt^t^^ 
fitom the mammal. 

b) scoring the amoiiot of integrin alphalO diain in said tnop^, lelalive to a 
20 control, j 

c) cojTelating the aixjount obtained in $tq>b) above widiamou^ 
fiomlhe control to detaminewhetiber the mammal has or is at risk of 
developing athCTosclen>$« 

The method according to the iovention may in fiMher enibodimeiits include 
25 v^Aierein deterxninmg of tiie Wount of in^ 

contacting the sanQ>le with a! binding ageot having a binding site ^ecific for said of 
integrin alphalO chain. j 

Even further, tiic present invention include a method for detecting 
atherosdaotic plaque in a njammalj the mediod comprising the steps of 
30 a) detmninihg flie ainpunt of integrin alphalO chain in a biopsy obtained 

from the mammal, i 

b) scoring the amount of int^jdn aljAalO chain in said biopsy, relative to a 
control, and :| 

c) correlating ifae amount obtained tn stq> b) above with amounts obtained 
35 from the control to deiject said atiberosclorotic plaque in the mammaL 

The methods accordiiig to die tnvatioa may in further mibodimnis include 
wh^:ein the mammal is a huqjian, or a todrat, such as a mouse or zat. 

Uses of tbe integrin alphalO chain for slowing or airesttng the progresdon 
and/or effecting regression of afheroscterotlc plaque for the preparation of a 
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ent of atherosclerosis, for diagaosing aih.erosclerosis and 



composition for Ihe 

for detecting atfaeroscloro^c plaque are also provided. 

SHORT DESCXOPTIOI^ OF DRAWINGS 

F^. 1 shows phases and lesion morphology in flie progression of 
atherosclerosis (from: Corti et al 2001 Ann. N.Y Acad. Sci 947:181-1983, and 

Fig. 2 shows the dejection of integrin alphalO chain in an atherosclerotic 
plaque of a murine aorta. Ijhe top picture. A, shows the staining of tHe integrin 
alphalO chain as a strong s|aining of the cell sur&ce of a cell in the aortic plaque. 
The middle photo, B, shov^ a specific bloddng of the integrin a^ohalO ehaia 
staining with a peptide of the integrin al^ all staininghas 

been blocked by the pepti<!|e. The bottom photo, C, shows a control staixrilng using 
secondary antibody only. N|o unspecific binding doe to ttie secondacy^ antibody, a 
donkey-anti-rabbit Cy3, is ketected. 



IN OF THE INVENTION 



BET AILED n 

Definitions 

Asusedhertin^tiie 
&tty plaque deposits within] 




'^aidierosclmtic plaque"* refiecs to the build up of 
the wall of blood vessels. 
The terms ^^odent" t lad '"rodents'^ refer to all members of the phylogenetic 
order Rodentia. 

The term ''murine*' refers to any and all mraobers of the imily At^uridae, 
inclnding rats and mice. 



25 The antigen 

As revealed above, tije present invention provides an antigen indicative of the 
presence of atherosclerotic nlaque, namdy the integrin alplmlO chain. Tlie integrin 
alphalO chain is known anijpublicly available at OeoBank '^/EBI Data. Bank 
accession number AF0740 IS. Thus» new uses and methods of said integrin alphalO 



diain are disclosed in the 

Accordhigiyy the 
chain as a therapeutic targetj 
atherosclerosis to meet toda' 



invention. 

:nt invasion provides the use of die integrin alphalO 
nolecule and potential di^ostic marker in 
s unmet need for methods that can be used in 



prevention, eariy detection and therapy of adierosclerosis 
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meaufdJbrsl(nnng6rta^£StingtheprogressU>n cmd/ar effecting regression of 
cOheroscl&oticplaqm |: 

Acc(»dingtodie inj^jbitiQn, amethodlbrslovvingQranestingdie pzogressiofii 
and/or effecting regressiod k atfaerosdeiotic plaque in a mammat is disdosied. Such 
a mettiod comprises tiie stenls of 

a) administering tJcjic mammal an effective amount of a binding agent 
having a bindina'site specific for integrin alpbalO diain on tt& cell 
sax&ce of said mammal, 

b) scoringthe progryssion and/or xegcession of adierosderoiic paque» and 

c) conelatingtfcesc|iinginb)aboveto slowing or anesting1Iiepro«re^ 
and/or effecting thelre gtession of said atfaeioscleiotic plaque. 
The administration |f an effective amount of a binding agent having a 

binding site specific fiat intj " 
binding agent has to be a 
need thereof followed by 
agmt on tile atheroseterotii 

differ fiom mammal to mai|Wandftompaticnttopail«ttbutm indndes 
amounts starting where cliifiiU or pafliological effects or o^ 
effects on the atherosclerot|i|pIaque occur, but below that amount where significant 
undesirable side effects arclofescrved. The dosage adnunistered wiU depend on the 

I zec^en^ kind of concurrent treatment, if any, 
id flie nature of tiie efifect'desired. The effective dosage 
tfaerelaOvetoinvivopotaidesofthedmgs andlfae 
routine ejqperimenlatian. 
^^erally administered locally and/or systemically 
sally acceptable cairi«, dihients and/or other additives. 



>^ alphalO chain has to be evaluated in each case. The 
Clustered over a range of doses to Ihe mammal intihe 
saying at various time points for (an) eErect(s> of the 

I plaque. The effective dose of the binding agent can 

omaL ani 



age^ healdi, and w«ght of 
frequaur^r of tiie treatment 
can be modified by conpi 
bioavailabili^ using no m 
The binding agent i 
togetho* with a pharmaceuti 



35 



niannaceutically acceptabW Warners and/or dfluems include any and aU solvents, 
dispersion media, coatmgs, Mibacterial and antifimgal agents, isotonic and 

absorption delaying agents M the like. The use ofsudi media and agen^ fiv 
pharmaceutical active subslM^ 

conventional medium or n%M is incompatible wifli the active ingredienl; uase 
djereof m the therapeutic codpositions is conteniplated. Sup^ementaiy active 
ingredients <^ also be inco|||ffated into the congjositions. 

The binding agent m l|effective amount may be admuusteied in any 
convenient mannra^ ehher oryiy or parenteraly such as by hmavenous, intia- 
pentoneal, subcutaneous, lecjei, mq>lanl, transdeimal. slowrdease, hitiabuccal. 



intracerebral or intranasal ac 
binding agent needs to pass i 



Ion. For intracecidnal administraiion, the 
blood brain baraief and magr have to be chemically 
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modified^ e.g. made hydrc F|iobic, to fiicilitate this or be administered dueetly to fiie 
brain or via oflier suitable i(bute& 

For injectable use, i4rile aqueous solntioos (wliece vratar soluble) are 
geaerally used or altemati srely sterile powders for the extraqioraneous preparation 
of sterile injectable solutic iik maybe used. It most be stable under the conditions of 
manufacture and storage a aa must be preserved against tibe contaminating action of 



microorganisms such as ba( 

The carrier can be 
wata, eflianol, polyol (for 
pdyeOiyiene glycol, and 
prevention of the action 
anlibact«ial and ani 
sorbic acid, ttiinnmsai 
isotonic agents, for exanqi: 
iigeGtable binding agent 
agents delaying absoxptii 
Sterile iqjectable so] 




ia and fungi. 

Ivent or dispmion medium containing, for example^ 

glycerol, propylene glycol and liquid 
jlike), sui^le nmdutes ttiereo^ and vegetable oils. The 

cxoorganisms can be brou^ about by various 
jkgents, for exanqile, parabens, cfalorobutanol, phenol, 
I he like. In many cases, it vnUl be preferable to include 
sugars or sodium chloride. Prolonged absoxption of the 
le brought about by the use in the binding agent of 
example^ alununum monostearate and gdatin. 
are prepared by inoorpmdting the binding agent in 
the required amount in the ^ropiate solvent ^witfa various amounts of the other 
ingredients enumerated ^ required; followed by sterilization by, for 

example, filtration or irradiatton. In the case of sterile powders for the preparation of 
sterile injectable solutions, tne preferred methods of preparation are vacuiun diying 
and the freezc-drying teduu^ ue, which yield a powder of the active ingredient plus 
any additional desired ingrdf ent from previously sterile-filtered solution ttiereo£ 

Tf yi.™ *t.^ i^^i are suitably protected diey may be orally 

.th an inert diluezit or with an assimilable edible carrier, 
or soft shell gelatin capsule, or it may be conqiressed 
OFOted directly vnOx the food of the diet. For oral 
active compound may be incoiporated witti 
of mgestible tablets, buccal tablets, trochesi^ 

^ syrups, wafim, and flie lite. Ilieamourit of active 

binding agent is such that a sj itable Active dosage will be obtained. 

Different forms of tal >i its, troches, pills, cspsules and the like m^ also be 
used and contain other com] lo aents as listed below. 

The binding agent nu 9^ in further embodiments be administered together with 
other agents, such as drugs, ^ otdns, Le. antibodies and enz^mes^ or peptides, Le. 
polypeptides or oUgopeptidc ^ 1a^cm^ to effect alfa»)sclerosis, and particularly die 
ath^osclerotic plaques. Sue! ij in additional other agent may be administered direct!^ 
or indirectly linked to the bii ic ing agent or non-linked. 

The binding agent adci^ ^ng to Reinvention may be any protein, such as a 



When the binding a£ 
administered, for example, 
or it may be enclosed in ha 
into tablets, or it may be i 
therapeutic administration, 1 
e?a:ipients and used in the f^ 
capsules^ elixirs, suspensic 



'02 08/17 14:45 FAX +48 40 8119 



I 



AUIHNSIMALUO AB 



10 



15 



20 



30 



35 



•H6 48 *6119668 



Q012 



V ) 7 



8 



int 



monoclonal orpolyclona 
peptide binding to ibe 
be in a heterodim^ fimn< 
ma^ bind to both of tbe 

In furtlier embo 
cellular part of the inte 

The binding agent 
tftie splice domain of the 

The binding agent 
a^halO chain, or said h 
chendcal libnury* 

The integrin alpha]yi} 
on cells in the alherocIerotC^ 
^othelial cell. Thus, fiirtl 
invention includes wh^il,^ 
the ndegdn alphalO chain |ii 



Ltibody, or parts tiiereof; a polypeptide or an oligo- 

a^halO chain. The integrin alphalO chain may also 
widi the integiinbetal chain. TbQS» the binding agent 
diams» i.e. fhe a^halObetal heterodbner. 
the binding agent may bind any intracen 
ilphalO chain, 
in further embodiments bind to the I-domain and/or 

alphalO diain. 
also be any otfaa molecule binding to integrin 
vsuch as a moleoile obtained fioxn screening a 




is expressed both intraceUular in and extracellular 
plaque, such as monocyte, macrophages JSbroblast m 
embodimrats of die method accordizxg to the 
le cell is a smoodi muscle cell, and tiie binding site for 
Iqtracellular in and/or esOracellular ozx the sur&ce of 



such a cell. 

In a specific eQibodi|| pnt» the binding site spedfio fiir the integrin alphalO 
chain is on the cell sur&ceib ; a smoodi nmsde cell. 

The primary in \ivak|j feet in a mammal is where the bindtns agent ^^^^ and 
localises the target, i.e. int^gj in alphalO chain, on the cell sur&ce of said cells in die 
aflierosclorotic plaque. Stim||br de^tecting an atherosclerotic plaques» as described 
below, the intracellular expressiox^ of incegdn alphalO chain may be used as well. 

25 A method for treating arthegmelerosis in a mammal in the need th^^qf 



According to the in\ 
mammal in the need theEco| 
a) administering to 1 
havmgabmdingii 
sur&ceofsaid] 
Difibi^ embodime 
agent as well as cells of j 
slewing or arresting the pr^ 
plague, 

A method for diagnosing a 
atherosclerosis 

According to the inv( 
at risk of developing athero5 i 



ion, la method for trrating ardierosclerosis in a 
f disclosed. The mediod comprises the step of 
t mammal an effective amount of a bizidmg agent 
» specific fiir integrin alphalO chain on the cell 

I including administration to the manemaalt the binding 
arei fiirther described in the paragraph il methodjbr 
ession and/or effecting regression of atherosclerotic 



iyiho has or may be ai risk of dGrjf eloping 

ion, 4 method for diagnosing a mammal who has or is 
lltosis is included. The method comprises die stqps of 
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a) detenxuningthephoiu]^ 

b) scodng the amo} 
a caidTol, and lllll. i 

c) cQccdatingtfie 
mammal has or 

la fUrfher embi 
amoimt of integrin alphald|c|i; 
quantitative manner. 

In even f uilfaer emcji 
detranmed in atnopsy fioL 

Ftufiier embodimeD^ 
such as an arteiy . N 



Lit: 



of integrin alphalO chain in a mammal. 



of jb itegrin aiphalO chain in said mammal, relative to 



. obtained in stq>b) above to dcMmlne whether die 

all risk of developing attierosderosis. 
^ th|e mediod is a quantitative method, Therein the 
deteaauned relative to the control in a 




Even finthcr eniboi 
integrin aJ^halO chain ft 
of Ae mammal where the 
binding agent having a hi 
binding agent is further des| 
arresting the pn^^sion 

Even further emi 
correlating in c) above is a 
atherosclerosis. 




the amount of the integrin alphalO chain is 
dib m^nmud, such as a mousey rat or him 

wherdn iht biopsy is fiom any blood vrasel, 

iclude whmin determining of the amount of 
con^ oiscs contacting odiezosclerotic plaque, or part 
odoscl orotic plaque is suspected to be located, with a 
g site specific for said integrin alphalO chain. Said 
^^d m the paiagn^h A method jot shmtxig or 

cting regfressUm ofaiherosckratlc plaque. 
dude wherein the scoring in b) above and 
ciDrmg ^d coirelaticm to a particular disease stage of 



A method fijr detecting ath 
According to fhe in^ 
mammal is disclosed. Suchj 

a) dets^nniningthe 

b) scoring the amoi 
control, and 

c) correlating the 
fiom a control to d< 
In finther embodimi 

amount of integrin alphalO 
sample in a quantitative 

In even further emb 
determined in a biopsy fioni 

Fknrtfaer embodiments 
such as an artoy « 

Further embodiments 
detemuned in vivo. 



[sbler^ ttc plaque in a mammal 
[^on a imelfaod for detecting atherosclerotic plaque in a 
ip i conqiriscs tiie steps of 
c!f integrin alphalO diain in a mammal, 
if integrin alphalO chain in said mammal, relative to a 



ob^b lined in step b) above witii amounts obtained 
the aq nount of aflierosclerotic plaques, 
the z lethod is a quantitative method, wherein die 
in a mammal is deiemuuoied relative to the control 



the amount of the integrin alphalO chain is 



sjmar nnal, sudi as amouse, rat or human< 
|clud^ wherein the biopsy is fiom any blood vessel, 

wherein tiie amount of integrm alphalO chain is 



lude 
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Fuidieremboc 
detemiined in vitro ia a 1 

Further embc 
integnn alpha!0 diain is j 
methods are kaown to tiie j 



exatqple below. 

Further embo|] p^^^tfs^ include ivherein the detenniniiig of Ihc amount of 



10 K^". 

include iwhaein die amount of integrin alphal 0 cbaia is 
y fixxcn said mammaU such as a mouse, rat or hmnan. 
include wherein the detemuning of ifae amount of 
jonned by immuncdustodiand^ analysis in vitro* Such 
man in die art, and fiirdier exraoplified in ihe 



le byiany non-invasive mediod in vivo, sudi as aiQr 
I suc^ mettiods are Magnedc Resonance Lnasing 

Lvascular ultrasound (IVUS), Conqnited 
Beam Confuted Tomograpl^ (EBCT) and 
ig, wdl as angiography. Axxy oflier suitable nudiod 
le art xnay also be used, 
laits'include whocein detemuning of Ac amount of 
rtcon^irises contacting the sanqile widi a binding agent 
\ for said integrin alphalO chain. Said binding agoit is 
^bL'Ameihoiifarslcn/i^cran'esting^ 
ston of atheroseleratic plaque. 



integrin alphalO chain is 
imaging method. Exampl 
(MRI), Ultrasound, such 
tomography, such as EL 
multislice tomogrsphic 
known to die skilled man i 
Even furth^ embo( 
integrin alphalO chain 
having a binding site spec: 
further described in the pi 
progression and/or eff^ctiiA 



20 A method for modulating ^ '^xpr^sion of the integrin alphalO chain. 

The expression of 1hj| integnn alphalO may also be modulated by gene 
targeting of die gene(s) encb upglhe alphalO protein expression in a maTnu ^alian 
cell« The cell niay be targetej in viyp or in vitro in a mammaU such as ahuman or a 

|cnod|ulating exj^ession of a spedfic gen^ or group of 
iinaz^ m the art hi brie^ die gene is ncnnalty tiogeted 
ilexc^entary nucleic acid sequence to die gene of 
lemay betargetcdy as well as apart thereof. ''Apart 
f the^ene that will regulate the e^qpression^ such as 
sdgimces of the gene, as well as the intron or exon 
es^tression of the alphalO protem may, doe to the 
dilated to e.g. down legidate the eaqxression of the 



mouse* in vitro techniques 
g^es are known to the 
by a construct encoding a 
interest to target The whoi 
thereof here refers to a p; 
the promotor or other 
sequences of the gene* 
targeting at the geoe level, 
protein. 

Further embodiment 
the e^qprcssion so as to upi 
up-regulation may be to a ni 
intended to mean a level ab 
expresses in that particular ^ 
sometimes referred to as th6 

Even furdier embo 



idluiSe wherein the targeting of the gene is modulating 
the expression of the aplhalO Chan protein. The 
le^l of the gene. A normal level is herein 
^hat the cell in a specific mammal normaly 
jtyp^and activation stage of that ^ tj/pe. This is 
Id ^'e expression as welL 

elude in vivo modulation of the integrin alphalO 



viv< 



in vivo modulation m^ as well be due to a 
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regulation at the gene levQl 
of the alphalO protein 
e.g. down regulate flie 
Further embodimi 
S the esqiression so as to ixpr:^ 
vivo. 4 
According to the ini 
intcgrin alphalO chain in a c 
method comprises the step: 
10 a) providiiig a coj 

thoeoforregulflii 

b) contacting the 
construct, JiHii 

c) transfbmiingth^ 
13 d) qptionally sell 

e) detecting the p: 

f) correlatiQgthepi^i 
expression bef< 
the modulation q: 

20 The me&od above 

the expression of the intei 
prevent, increase or decretal] 
mouse or rat, indteneedtUi 
deo^^ucldc acid (DNA), 

25 mixtnzes thereof the actiyit? 
^qnression of the integrin 
Still anotfa^ use of 
inhibit, alleviate or reverse 

30 Use mammal | 
For the mediods and li 
beahoinan. 

Still fitctfacrembi 
rat or mouse or any other 
35 In some of the metht 

Siichamanmial,e.g. a 
of atherosclerotic plaque, 
predisposed to or in the risl 
Different conditionsili 



I! 



to. targeting of the gene in vivo. Thus, die e^^ression 
ijie tp die targeting at the g&ie level, be modulated to 

tod of the prolem in vivo, 
incliiile "Wherein the targeting of die gene is modulating 
die expression of the fl|>lhalO cban protein in 



L&oij^ a method for modulating die eocpression of the 
>ii inj an atherosclerotic plaque is disclosed. Such a 

icttsffgedngtite integrin alphalO dudn gene, parts 



todie^ne^ 

^ amerosdeiotic plaque in vivo cur in vhto widi said 



icf jyivo or in vitro, 
' e^l^ransfintmed cell in vivo or in vitro, 
.|e3g|Kression 6f die a^halO chain protein, 

^ression of die alphalO chain protein to the 
, jvil^tng die 9on5tnirt in a) abov^ diereby evaluating 
^ e|pressiOn''of the integrin alphalO chain protein. 
]be ^ed as a ^ene tbet^eutic mediod for modulating 
iphalO chaiij protein. Sudi a use may be to supress, 
"- ij| vivo e>qpr6Ssion in a mammal, such as a hutoan, 
ijf. ^ xo-intiodaction of nucldc acid, such as 
;eic acad^ORNA), pepddenucleic acid (PNA) or 
Ly:^e modulated and e.g. an absence or over- 
idj^hain prqtein partially or fiilly compensated, 
"^od accorcting to the invention is to prevent, 
ilin adierosderosis. 



3 I 

ii&lude ivherem the mammal is a rodent, sudi as a 
bf die :^ii^ly Muridae. 
ses, d TTiWnimat jn die need there of is disclosed. 



_^ se,may beai 
|eV|eIoped'at4eroscleiotic plaque, or bCTig 
ig an ameroscl^odc plaque. 
|k to ahidrosclerosis in amammaL lhn% fkitiber 
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cmibodiment include vAt 
conditions such as type 1 
conmaiyarteiy disease C 
commie ischemia or Sjo; 

S Other risk iactors 

low density lipoprotein, 
smoking, diabetes mellitois 
chlamydia pneumoniae 
Thus, even further 

10 a mammal being caqiosed'^ 
as the risk &Gtors mmtion) 



Uses according to the tnvi 
According to the 
15 disclosed. 

Anseoftheinteg 
and/br e£Fecting legressii 

Further^ a use of lh< 
composition for the treatmi 
20 atherosclerosis is for a 
mouse, may be any 
developed adierosclerotici 
an atherosclerotic plaque. 
Further, a use of i 
25 disclosed. 

Even further, a use 
. plaque is included. 

EXAMPUES 



dWdieroscloosis in a mammal is caused by 
|etes, ApOi^ defiden^^ a cardiovascular disorder, e.g. 
si^stem^c lupus eiylliffmatcygis (SLH), acute isch«nia. 



isyiMTome.! 

iierpsclerps^s include hgpertension, elevated levels of 
[ ieveiis 0f;!iis^ density lipoprotein^ cigarette 
si^, male sex, elevated homocysteine levels^ 

Ifaniily history of premansre atherosclero^. 
I jnchute ^erein flie mammal in die need tbereof is 
fe^ent riskj&ctors involved in atherosclerosis, sudi 



ioi]|sevetaliuses of tiie integtin alphalO chain are 

ii : '. 

sha ip cfiain jfbr lowing or arresting die progression 
eios^^]&c plaque is mcbided. 
^ sk^klb chain for the pr^aration of a 
aj^qrpsf lerosis is included. Such a treatmoxit of 
[ iri Ithe neeA thereof The mammal, e.g. a huznan or 
^oi^gearlj^ signs of atherosclerotic fully 
|e, or beiAg|predisposed to c»: in the risk of forming 



al| halD Idiain for diagnosmg atherosclerosis is 

i • ; I 

!; M ; 

igrin a|pha!10 chain fat detecting atherosdexotic 

}| ! ! 

. ! » 
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Example 1 Detection of thdl^ 



I ! 



1 



^!T^f ^0 ^"'ff inaortie aahemsderodc ylaqne 



Objective 

Hie objective of lius 
dudn in aortic atfaerosdetoil 

Material 



detedion. of the integrin. alphalO 
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Murine aortic plj 
at a Ifaickaess of 5 pm oni 
sections Mr€ietfaea 



! I 



13 



Detection of the aottic pi 

Before staining 
temperature for about 30 

The sections ^cre, 
witti hyaluionidase (2x0^ 

The sections were 
forSOniinutesat room 

During the biocL ^ 
alphalO peptide i.e. the b|| 
and 0.5 zn^tsX^ for 30 

The sections were 
dilution, and a fiaction of 
blocking pq)tide in a 1:10| 
room tmperature. 

After a 15-niinute 
ami-rabbit Cy3 (IgG, 1:1 

AfterafinallS-: 
Veclashield (Vector Labi 



Restdts and discussion 
In figure 2, the 
in the aortic plaques is shi 
alphalO diain as a strong 
plaque. The middle photo, 
chain staining vdifa a peptidf 
staining has been blocked 
staining wi& the secondary 
secondary antibody, a donic 



ions used. The sections were cut on a cryostat 
terfiost;^lus slides ^enzel-OlSser, Histolab). The cut 
iO^C. ; 



cn sectiQns were allowed to thaw to room 

;es. 

in ace^^e for 10 minutes at *20''C, and tiim treated 

igma) 30 minutes at 3TC. 

ed with 4% donkey serum (Harlan) diluted in PBS 



»ture. 



7, an antilalphalO andbo^y was inciibated with an 
ng pqptide^ at dififtaent concentrations, e.g. 0.01, 0.1, 

incubated with rabbit anti-mouse alphalO, in 1:100 
ireincub^ated rabbit anti-mouse alphalO and the 
ution. The sections were incubated fiar 75 sunutes at 

in PBS, ihe sections were incubated with donkey 
>m Jackson) for 60 minntes in room temperature, 
vash in pks^ the sections were mounted with 
photogralphed under a fluorescent microscope. 



he staining to detect the integrin alphalO e^^ression 
top picture, A, shows the staining of the integrin 
g around the outside of die cells in the aortic 
[ows a specific blocking of die integrin alphalO 
LC intqg^inalidialO chain, wherein almost all 
pqptidejThe bofftom photo, C, shows a control 
ody used. No unspedfic binding due to the 
i*rabbitsCy3, is detected 
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CLAIMS 

1. A method for slowing 
flUierosclerotic plaqu< 
S a)admiiiistaruigtc 
having a binding s 
said mammal, 

b) scoring the proi 

c) correlating the 
10 and/or effectmg the rej 



2. The method according 
smooth muscle cells. 

IS 3. A method for treating 
method conquising 
of a binding agent ha^ 
the cell snifiice of sai( 

20 4. A method for diagno: 
atherosclerosis, the 

a) determining the 

b) scoring the 
a control, 

25 c) corrdating the 

from the control 
developing ath( 



; 1 14 



! 



* i 



ig tne progressiQD and/br efifecting regression of 
Hmamnidly the method comprisinig &e steps of 
1 Wi effective amount of a binding agent 
q integrin atphalO chain on die cell surface of 

1 

ion and/o|r regression of atherosclerotic paque, and 
ginb) above to slowing or arresting the progression 
of said a faerosderodc plaque. 

iaim Ui^er^ttiecdDLsur&ceistiiecellsur&ceof a 



30 



6. The method according 



7. The mediod according 
of mtegrin alphalO 
35 wiA a binding agent 



osclerosis in mammals in the need tboreoC the 

of administaing to the mammal an effective amount 

binding lite specific for inCegrin al^alO chain on 



who has or maybe at risk of developing 
jconqirlsi ig the steps of 

it of int 2grin alphal 0 chain in a mammal, 
f integrin alphalO chain in said mammal, relative to 

i 

i obtaindd in step b) above ividi amounts obtained 
le^helhCT the mammal has or is at risk of 

»ro5. 



S. The method according i| |mm3,whj^ 



8. A method for detecting 
conqprising the slqps of | 



3, wh srein the detennimng is perfinmed in vitro 

' of clain is 3-6, wherein determining of the amount 
^er coin arises contacting tiie integrin alphalO chain 
t binding site specific for said of integrin alphalO 



clerotic plaque in a mammal, fiie meAod 
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a) determixung th( 

b) scoring the 
toacQDtroU 

c) coirelatmgihe 
fiomtiie 

9. The mi^od according 

10. The method I 



10 



15 



1 1 • The method' aooQidtn^ 
of imegrin alphalO 
witfi a binding agent ] 
chain. 



12. The mediods aocordin] 
isahuman* 



12019 



I 15 

It of ixitegrin alphalO ciudn in a mammal, 
of integrin alphalO diani in said mammal, idalive to 

mt obtained in b) above wifli amomts obtained 
ttect said atherosclenitic plaque in die mamTnal. 

1 8, wh^icin the detemiining is perfomed i^ 

1 8, V9heiein die detemiining is perfomied in vitco. 

' of claims 8-10, iwherein detemining of die amount 
ler copiprises contacting integrin alphalO chain 
; a bindkig site specific for said of integrin alphal 0 



ly of claims l-2» 3, 4-7, 8-11, wherdn the mammal 



13. The methods accordinj 
20 is a mouse or rat. 

14. Use of integrin alphal 



25 1 S. Use of integrin alphal , 
treatment of aliivoscle| 

16. Use of integrin alphaU 

30 17. Use of integrin alphalC 



ly of claSms 1-2, 3» 4-7, 8-1 1, iwherdn die mammal 



for slewing or anesting the progression and/or 
osclerodc plaque. 

for the piepaiation of a con^odtion for the 



for deleting adierosplerodc plaque. 
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ABSTRACT 

An antigen mdicati| 
The antigen is used in a 
effecting regression of 
administering to the 
antigen of said mammal, 
lias a risk of developing 
antigen. Moreover^ uses 
is provided. 
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f the presence of aflierosclerotic plaqjue is provided, 
fin* slowing or aneatii^ p r o gres s ion and/or 
[erotic plaque in a xxmmial, comprising 
fa bin<ting ag^ having binding sites specific for said 
included axe methods for diagnosing a Tnammal who 
fsclerosis^ conqmsing determining the amount of said, 
d antigm fixr detection and diagnosing aflieroscteosis 
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